In-vitro translation of different mRNA-containing fractions of Chlamydomonas chloroplasts.
Starting from isolated chloroplasts of the Chlamydomonas reinhardii cw 15 mutant, several mRNA-containing chloroplast subfractions, i.e. thylakoid-bound polysomes, detached polysomes or isolated RNA, were prepared and incubated in homologous and heterologous translation systems. In the reticulocyte lysate these fractions gave rise to strikingly different product patterns. A most prominent difference concerned the in-vivo rapidly labelled 32,000-dalton thylakoid polypeptide. Neither this membrane protein nor its 34,000-dalton precursor was formed when membrane-containing or free polysomes were translated, while the 34,000-dalton precursor was a main product of the RNA isolated from the same membranes. The influence of thylakoid membranes during translation was also observed in homologous translation systems with lysed chloroplasts supplemented with ATP. Membrane and soluble fractions, when translated separately, yielded product patterns which differed from each other, although the RNAs extracted from the respective fractions gave the same product patterns when translated in reticulocyte lysate; the latter included a soluble protein, the large subunit of ribulose-1,5-bisphosphate carboxylase, and a membrane protein, the 34,000-dalton precursor of the 32,000-dalton membrane protein, as major labelled translation products. These results point to a regulatory role of thylakoid membranes in the expression of chloroplast mRNA and argue against compartmentation of the chloroplast mRNAs between the soluble and membrane fractions.